Muscular dystrophies are muscle diseases due to mutations in various genes that affect the stability and viability of muscle fibers. The common result is that the muscle fibers degenerate and die (necrosis), and although they regenerate to variable extents, the muscle tissue is progressively substituted by fibrotic connective tissue (fibrosis) [1] .
These diseases may manifest at birth, in early infancy, or later, and progress with variable severity [1] . Although most forms are rare, some, like the severe Duchenne muscular dystrophy (DMD) that affects about 1 in 3500 newborn boys, are not infrequent.
In fibrosis, connective tissue structural proteins like collagens and laminins are laid down in the muscle [2] ; however, the expression of regulatory factors such as cytokines (particularly transforming growth factor-β) and proteoglycans (which may have structural or regulatory functions) is also altered in the muscle. Transforming growth factor-β1 (TGF-β1) has been linked to fibrosis in kidney, liver, and lung diseases as well as in muscle diseases [3, 4, 5] and may actually be involved in stimulating the deposition of connective tissue proteins that ultimately make it impossible for muscle cells to regenerate, although this is still conjectural.
The paper by Zanotti and colleagues [6] aimed to better understand mechanisms of muscle fibrosis in various muscular dystrophies by investigating the expression of decorin and biglycan in relation to other molecules in muscle.
Biglycan and decorin are structurally similar, extracellularly located, small leucine-rich proteins known as proteoglycans because glycosaminoglycan carbohydrate chains are attached to the protein part [7] . Numerous functions of biglycan and decorin have been documented, most notably cell adhesion, matrix assembly, modulation of signal transduction, and interactions with matrix proteins, growth factors, and their receptors [8, 9, 10, 11, 12, 13, 14] . Functions of likely importance in muscle diseases include binding to collagens, binding to TGF-β1 [15, 16, 17] , and interaction (of biglycan) with α-dystroglycan [18] , a component of the dystrophin-associated protein complex on the muscle cell membrane, which is often disrupted in muscular dystrophies.
Zanotti and colleagues determined the extent of fibrosis and found, as expected, that it was greater in all patient muscle than in healthy (control) muscle; however, in the severe diseases DMD and congenital muscular dystrophy 1A (MDC1A), the fibrosis was very extensive. They also found variations in the levels of the studied proteoglycans and of their mRNAs, in the different muscular dystrophies studied, probably reflecting the variable disruption of connective tissue organization that occurs in these diseases. Importantly, they found significantly lowered decorin levels in DMD and MDC1A in association with markedly high levels of TGF-β1. It seems that because of its low levels, decorin was unable to perform one of its normal functions, that of lowering the biological activity of TGF-β1 [19, 20, 21] ; the increased TGF-β1 levels were therefore worsening the fibrosis. The possible implication of this finding is that treating patients with decorin may reduce the proliferation of muscle fibrosis and slow the progression of the disease. Studies on the role of decorin in muscular dystrophies and its potential therapeutic value are continuing.
